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REPORT  ON  COLORS:  THE  SOLUBILITY  AND  EXTRACTION  OF  COLORS 
AND  THE  COLOR  REACTIONS  OF  DYED  FIBER  AND  OF  AQUEOUS 
AND  SULPHURIC-ACID  SOLUTIONS. 

By  H.  M.  Loomis, 

Chemist,  Pennsylvania  Department  of  Agriculture,  cooperating  with  the  referee  on  colors, 
Association  of  Official  Agricultural  Chemists. 


INTRODUCTION. 

The  subject  of  food  colors  is  so  extensive,  and  so  little,  compara- 
tively, has  been  accomplished  in  the  field,  that  the  reports  of  the 
referees  in  charge  of  these  investigations  have  been  confined  to  pre- 
liminary or  tentative  work,  such  for  example  as  that  reported  in  Cir- 
cular 25  of  this  Bureau,  by  Mr.  W.  G.  Berry,  under  the  title  "  Color- 
ing Matters  for  Foodstuffs  and  Methods  for  their  Detection."  The 
present  paper,  submitted  as  a  subreport  at  the  1906  convention  of  the 
Association  of  Official  Agricultural  Chemists,  it  is  thought  will  be  of 
considerable  value,  for  reference,  to  those  working  along  these  lines, 
although  the  results  are,  of  course,  only  approximate,  and  will  doubt- 
less be  improved  upon  by  further  work. 

Respectfully,  H.  W.  Wiley, 

Oh  ief  of  Burea  ?/, 
Srrrrtu 7'//,  Association  of  Official  Agricultural  CJtemists. 
Approved: 

James  Wilson, 

Secretary  of  Agriculture* 

Washington,  I).  C,  January  10,  1907. 

PLAN  OF  THE  EXPERIMENTS. 

The  tables  given  in  this  report  show  the  result  of  experimental 
work  done  on  various  coloring  matters.    Most  of  the  coal  tar  colors 
used  were  obtained  direct  from  the  manufacturers  or  agents,  to  whom 
grateful  acknowledgment  is  due.    The  names  of  these  firms  and  the 
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abbreviations  under  which  they  are  designated  in  the  descriptions  of 
the  colors  in  the  tables  are  as  follows: 

H.  A.  Metz  &Co.,  agents  for  Meister,  Lucius  &  Bri'ining  (M.  L.  V>.  I. 
Berlin  Aniline  Works  (Berlin). 

American  Aniline  and  Extract  Company,  agents  for  Brooke,  Simpson  &  Spiller, 

Ltd.,  London,  E.  (B.  S.  S.). 
Continental  Color  and  Chemical  Company,  agents  for  F.  Bayer  &  Co.  (By.) 

and  Badische  Anilin-  und  Soda-Fabrik  (Bad.). 
Cassella  Color  Company  (Cassella). 
Geisenheimer  &  Co.,  agents  for  K.  Oehler  (Oehler). 
Read,  Holliday  &  Sons  (R.  H. ). 
Schoellkopf,  Hartford  &  Hanna  Company  (Sch.). 

W.  F.  Sykes  &  Co.,  agents  for  St.  Denis  Dye  Stuff  and  Chemical  Company 

(St.  Denis),  and  for  Coez,  Langlois  <fe  Company  (Coez)  or  (Sykes). 
Kalle  &  Co.  (Kalle). 
Eimer  &  Amend  (E.  &  A.). 
George  Gri'ibler  &  Co.  (Griibler). 

SOLUBILITY. 

The  results  given  for  solubility  in  Table  I  are  only  approximate  and 
were  obtained  by  shaking  an  excess  of  the  color  with  the  various 
solvents  named,  filtering,  if  necessary,  and  evaporating  to  dryness,  in 
order  to  determine  the  amount  of  color  dissolved.  The  letters  used  to 
express  the  varying  degrees  of  solubility  are  explained  in  connection 
with  the  table.  Where  the  color  of  the  solution  is  not  given  it  may 
be  assumed  to  be  practically  the  same  as  that  of  the  aqueous  solution. 

The  numbers  in  the  last  column  of  Table  I  are  those  of  the  corre- 
sponding colors  in  Green's  translation  of  the  fourth  German  edition 
of  "A  Systematic  Survey  of  the  Organic  Coloring  Matters."  by 
Schultz  and  Julius. 

EXTRACTION  WITH  IMMISCIBLE  SOLVENTS. 

The  determinations  given  in  Table  II  were  made  as  follows: 
Twenty -rive  cubic  centimeters  of  a  0.01  per  cent  solution  of  coal  tar 
color,  or  about  a  0.10  per  cent  solution  of  natural  coloring  matters, 
were  well  shaken  up  with  25  cc  of  the  immiscible  solvent  in  a  sepa- 
rating funnel.  In  the  case  of  extraction  with  acetone  the  solution  of 
color  was  tirst  saturated  with  common  salt  to  renderthe  acetone  insolu- 
ble. After  separation  into  layers,  the  amount  of  color  extracted  was 
determined  either  by  the  relative  depth  of  color  in  the  two  layer-  or 
by  taking  equal  volumes  of  cadi  layer  and  ascertaining  the  propor- 
tions by  dyeing  tests  on  plain  or  mordanted  wool.  The  signs  <». 
(more  than  half),  and  <A  (less  than  half)  indicate  the  amount  of  color 
extracted  from  the  aqueous  solution.  The  color  given  underneath  the 
above  signs  indicates  the  color  of  the  immiscible  solvent  solution, 
unless  otherwise  specified.  From  5  to  L0  drops  of  concentrated 
hydrochloric  acid  or  ammonium  hydroxid  (<>. sp.  gr. )  were  used  to 

make  the  solutions  acid  or  alkaline. 
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COLOR  REACTIONS  OF  DYED  FIBER. 

In  the  tests  reported  in  Table  III  the  wool  was  dyed  with  one-half 
per  cent  of  coal  tar  color-  in  every  case;  in  the  case  of  natural  color- 
ing matters  the  amount  used  was  about  ten  times  greater.  A  piece 
of  dyed  zephyr  yarn  about  1  inch  long  was  covered  with  2  or  3  cc  of 
the  reagent  in  a  small  porcelain  dish.  Unless  the  color  of  the  reagent 
became  marked  nothing  is  noted  in  the  column  marked  " solution"  in 
the  table.  The  color  reactions  were  observed  three  or  four  minutes 
after  the  addition  of  the  reagent.  The  dyed  fiber  should  be  dry  in 
making  these  tests  to  prevent  charring  of  the  liber  by  the  strong  acids. 

REACTION  OF  COLORS  IN  AQUEOUS  SOLUTION  AND  WITH 
CONCENTRATED  SULPHURIC  ACID. 

While  similar  tables  have  been  prepared  by  other  workers,  consid- 
erable uncertainty  arises  in  using  them,  and  it  has  been  the  aim  of  the 
writer  in  preparing  these  tables  to  be  somewhat  more  precise  in  the 
description  of  these  reactions.  As  one  means  to  this  end,  in  Table  IV 
the  approximate  strength  of  the  color  solution  used  (about  0.01  per 
cent)  is  indicated  by  the  color  of  the  solution  in  a  test  tube  three- 
quarters  of  an  inch  in  diameter.  As  before  stated,  the  solutions  of 
natural  coloring  matter  are  about  ten  times  stronger  than  those  of  the 
coal-tar  dyes,  namely,  0.1  and  0.01  per  cent,  respectively.  About  5  cc 
of  color  solution,  0.2  gram  of  zinc  dust,  and  10  drops  of  concentrated 
hydrochloric  acid  were  used  for  the  reduction  test,  and  approximately 
10  cc  of  color  solution  for  the  other  reactions  in  aqueous  solution. 

The  dry  color  test  with  concentrated  sulphuric  acid  was  conducted 
as  follows: 

About  0.01  gram  of  coal  tar  color,  or  0.05  gram  of  natural  coloring 
matter,  was  dissolved  by  shaking  with  5  cc  of  concentrated  sulphuric 
acid  in  a  test  tube.  The  solution  was  diluted  with  water,  3  to  5  cc  at 
a  time,  until  the  volume  reached  about  20  cc,  then  more  rapidly  with 
constant  shaking,  noting  any  changes  in  the  appearance  of  the  solution, 
until  such  change  seemed  merely  to  affect  the  depth  of  the  color. 
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